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TAKEOUT AND TRANSFER APPARATUS AND METHOD 
FOR A WHEEL BLOW MOLDING MACHINE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a transfer mechanism and method for 
efficiently transferring blow-molded articles from a vertically-disposed wheel blow 
molding machine to a horizontally-disposed takeaway conveyor, and more 
particularly, the present invention relates to a method and apparatus in which blown 
articles are released in free fall from a wheel blow molding machine and are 
positioned in an orderly uniform manner on a takeaway conveyor for transport to 
further operations, such as trimming. 

BACKGROUND OF THE INVENTION 

[0002] One type of blow molding machine utilized to manufacture blow molded 
containers is a wheel blow molding machine which is vertically disposed and rotates 
about a horizontal axis. An example is illustrated in FIG. 1 of U.S. Patent No. 
5,681,597 issued to Aguilar et al. and by the discussion provided in the Aguilar patent 
on column 2, line 52 to column 3, line 23. To this end, the blow molding machine has 
a plurality of molds positioned in a circular array following a circular path of motion. 
Each mold has a pair of mold halves which open to receive an extruded hollow 
parison, which close thereon so that the parison can be blown into conformance with 
the cavity defined by the mold, and which thereafter, open to release the blown article. 



All of these operations occur as the wheel continuously rotates at a constant speed, 
thereby forming and releasing blown articles in a continuous manner. 
[0003] As best disclosed in the background section of U.S. Patent No. 3,98 1 ,667 
issued to Bilodeau on column 1, lines 15-30, it is known to discharge blown articles 
from wheel blow molding machines by gravity ejection onto a chute feeding a 
conveyor which supplies a surge hopper. The randomly arranged articles located in 
the hopper are then manually placed in a uniform manner onto other conveyors, or 
like apparatus, for transport to further processing stations, such as for trimming. 
[0004] The above referenced Aguilar and Bilodeau patents disclose the use of 
automated takeout apparatus for increasing the speed of transfer of blown articles 
from a wheel blow molding machine to a downstream processing station and for 
eliminating the need of manually placing blown articles in a required uniform position 
on a takeaway conveyor. Known takeout apparatus includes vacuum pickup heads, 
star wheels, or buckets for individually picking one blown article per mold from the 
wheel blow molding machine and for placing the blown article in a uniform manner 
on a takeaway conveyor. 

[0005] A further effort to increase the rate of forming blow molded articles is 
disclosed by U.S. Patent Nos. 3,432,586 issued to Stenger and 3,862,698 issued to 
Hafele. To this end, a blown article is formed in a blow mold from a single parison 
and comprises a pair of containers integrally connected by a ring of scrap or flash 
material. The blown article is trimmed to remove the scrap/flash material and to 
separate the containers into two identical separate container bodies. This concept can 
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be utilized to effectively double the output of bottles that can be formed during each 
revolution of a wheel blow molding machine. 

[0006] It is also known to simultaneously extrude multiple separate parisons 
within a blow mold to simultaneously form multiple separate blown articles in each 
mold. See, for instance, U.S. Patent Nos. 5,551,862 issued to Allred, Jr., 4,861,542 
issued to Oles et ah, and 3,802,823 issued to Doughty et al.. Taking this concept one 
step further, as illustrated in FIG. 4 of the present application, a blow mold can be 
provided to accept multiple parisons and to utilize each parison to form multiple 
blown bottles. For instance, it is contemplated to use the mold illustrated in FIG. 4 of 
the present application to form four bottles per mold in a two by two manner, and to 
utilize the mold on a vertically disposed wheel blow molding machine having twenty- 
four identical such molds for forming approximately 500 to 850 bottles per minute. 
[0007] The increased rate of forming bottles in a wheel blow molding machine 
and the use of multiple parisons for forming multiple blown articles in each mold 
significantly complicates the task of removing blown articles from a wheel blow 
molding machine and placing the blown articles in a uniform position on a 
horizontally disposed takeaway conveyor. In addition, vacuum and/or mechanical 
pick and place machines have relatively complicated structures and are relatively 
expensive to build and/or purchase. They require frequent maintenance and are prone 
to experiencing mechanical and pneumatic failures. The downtime of the pick and 
place machines can significantly reduce the overall rate of manufacture of containers. 
Thus, a more efficient and cost-effective transfer mechanism for transferring 
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containers from a vertically-disposed wheel blow molding machine to a horizontally- 
disposed takeaway conveyor is desired. 

[0008] While various ones of the takeout and transfer mechanisms disclosed in 
the above referenced patents may function satisfactorily for their intended purposes 
under certain circumstances, there is a need for a takeout and transfer apparatus and 
method for efficiently transferring blow-molded articles, two at time, in a continuous 
manner from a vertically-disposed wheel blow molding machine to a horizontally- 
disposed takeaway conveyor. The apparatus should have a relatively simple 
construction which requires a minimum of downtime, if any, and which is cost- 
effective to manufacture and/or purchase. The apparatus and method should be 
capable of reliably removing 500 to 850 blow molded bottles per minute from a wheel 
blow molding machine and placing the bottles in an orderly manner in a required 
uniform position on a horizontally disposed conveyor. In addition, the apparatus and 
method should be capable of handling multiple separate blown articles released 
simultaneously from a blow mold. 



OBJECTS OF THE INVENTION 

[0009] With the foregoing in mind, a primary object of the present invention is to 
provide a blown article takeout and transfer system which is capable of handling 
multiple simultaneously released blown articles from a vertically-disposed wheel blow 
molding machine and transferring the articles in a uniform orderly manner to a 
horizontally-disposed conveyor. 
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[0010] Another object of the present invention is to provide a high-speed bottle 
transfer system capable of transferring at least about 500 to about 850 bottles per 
minute from a vertically-disposed wheel blow molding machine to a horizontally- 
disposed conveyor. 

[0011] A further object of the present invention is to provide a high-speed bottle 
transfer system which requires no significant preventative maintenance and which 
experiences minimal, if any, downtime. 

[0012] A still further object of the present invention is to provide a novel method 
of transferring blow molded articles from a vertically-disposed wheel blow molding 
machine to a horizontally-disposed takeaway conveyor. 



SUMMARY OF THE INVENTION 

[0013] More specifically, the present invention provides an apparatus for use with 
a vertically disposed wheel blow molding machine to receive blown plastic articles 
from the wheel blow molding machine and to transfer the blown articles in a uniform 
and orderly manner to a downstream blown article processing station, such as a 
trimmer. The apparatus includes a powered takeaway conveyor for transporting 
blown articles from the wheel blow molding machine. The takeaway conveyor has an 
inclined receiving end and a substantially horizontally disposed transporting section 
extending from the receiving end. The receiving end is located underneath the wheel 
blow molding machine and receives blown articles released in a free gravitational 
vertical-fall from the wheel blow molding machine. A powered endless positioning 
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belt is located above the takeaway conveyor and extends a spaced distance from the 
inclined receiving end of the takeaway conveyor for confining the blown articles 
falling from the wheel blow molding machine on the inclined receiving end of the 
takeaway conveyor so that the blown articles are positioned on the takeaway conveyor 
in a controlled uniform manner. 

[0014] According to another aspect of the present invention, a method is provided 
for removing blown articles from a vertically disposed wheel blow molding machine 
and for placing the articles in a controlled uniform manner on a takeaway conveyor. 
Blown articles are released from a vertically-disposed wheel blow molding machine 
so that the blown articles exit the blow molding machine in a free gravitational 
vertical-fall. The free falling articles are received on an inclined end of a powered 
takeaway conveyor located underneath the wheel blow molding machine. Preferably, 
the blown articles are released two at a time from the wheel blow molding machine 
and are received two at a time on the takeaway conveyor. The blown articles are 
confined on the inclined end of the takeaway conveyor by a powered endless 
positioning belt located above the takeaway conveyor and extending along the 
inclined end at a spaced distance therefrom such that the blown articles, as received, 
are located between and are engaged by the inclined end and the positioning belt to 
position the blown articles on the takeaway conveyor in a controlled uniform manner. 
The blown articles are transported on the takeaway conveyor from the wheel blow 
molding machine to a downstream blown article processing station, such as trimmer. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The foregoing and other objects, features and advantages of the present 
invention should become apparent from the following description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a partially cut-away side elevational view of the blown article 
transfer apparatus embodying the present invention; 

FIG. 2 is a partially cut away front elevational view of the blown article 
transfer apparatus of FIG. 1 ; 

FIG. 3 is a partially cut away plan view of the blown article transfer apparatus 
of FIG. 1; and 

FIG. 4 is a view of a blow mold cavity. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0016] As referenced above, a vertically-disposed wheel blow molding machine 
includes an outer peripheral circular array of blow molds which follow a circular path 
of travel as the wheel blow molding machine continuously revolves at a constant 
speed. For purposes of example, a portion of a wheel blow molding machine 10 
rotating in a clock- wise direction "X" is illustrated in FIG. 2, and a blow mold 12 is 
illustrated in FIG. 4. Each mold 12 is capable of opening to receive at least one 
molten tube of thermoplastic material, ie. a parison, and closing to confine the parison 
within a cavity formed by the inner walls of the mold. As the mold rotates, a blow pin 
is inserted into the parison to expand it into the cavity of the closed mold, and before 
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one complete revolution, the mold opens to release the blown article. Thus, at the end 
of a full revolution, the mold is empty and open in a condition ready to receive 
another parison. 

[0017] The takeout and transfer apparatus of the present invention is particularly 
designed to handle multiple separate blown articles released simultaneously from a 
blow mold. For instance, the blow mold 12 illustrated in FIG. 4 has a pair of cavities 
14 and 16 and is capable of receiving a pair of separate, parallel, spaced-apart 
extruded parisons (not shown) to produce a pair of separate and identical blown 
articles 18 and 20. Each cavity, 14 and 16, forms a blown article comprising a pair of 
containers, 22 and 24, each having a base 26, a substantially cylindrical body 28, a 
shoulder 30 and a neck finish 32. A central ring of blown material 34 interconnects 
the pair of facing neck finishes 32 in each blown article, and a flattened piece of flash 
material 36 extends from the bases 26 of each container, 22 and 24, along a mold 
parting line. Thus, in one revolution of the blow molding machine 10, each mold 12 
is utilized to form a pair of separate blown articles, 18 and 20, which each include a 
pair of containers, 22 and 24, for a total of four containers per mold per revolution. 
[0018] By way of example, and not by way of limitation, a contemplated 
embodiment of a wheel blow molding machine 10 has twenty-four identical molds, 
each mold capable of receiving dual parisons for producing four bottles per mold. 
One complete revolution results in the formation of forty-eight separate blown articles 
which includes ninety-six bottles. Each revolution of the blow molding machine can 
take, for example, approximately 8.6 seconds so that approximately 670 bottles are 
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produced per minute which is within the above stated desired range of 500 to 850 
bottles per minute. This high speed production of blow molded containers requires 
takeout and transfer apparatus which must be able to accomplish blown article transfer 
in an orderly manner such that the blown articles are efficiently and reliably 
positioned in a uniform single file row on a horizontally-disposed takeaway conveyor 
for transport to further processing stations, such as stations to remove tail flash 
material 36 and central ring material 34. 

[0019] The takeout and transfer apparatus 38 of the present invention includes a 
powered takeaway conveyor 40 best illustrated in FIG. 1 . The conveyer 40 includes a 
blown article receiving end 42 and an elongate blown article transporting section 44 
extending from the receiving end 42 and leading to further downstream blown article 
processing stations (not shown). As best illustrated in FIG. 1, the receiving end 42 is 
inclined at an angle "A" relative to the transporting section 44 which is substantially 
horizontal, and as best illustrated in FIG. 2, the receiving end 42 is positioned directly 
underneath the wheel blow molding machine 10. 

[0020] The molds 12 open and release blown articles, 18 and 20, at a six o'clock 
position of the wheel 10 so that a pair of separate blown articles, 1 8 and 20, are 
released simultaneously in a free gravitational vertical fall for placement on the 
takeaway conveyor 40. Thus, in the above described contemplated wheel 10, two 
blown articles are released at a time, and approximately 167 such releases occur 
sequentially every minute. 
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[0021] The receiving end 42 is positioned to receive the blown articles as they are 
released by the wheel blow molding machine 10 at the six o'clock position. The 
conveyor 40 has a conveying surface 46 and a plurality of equally spaced upstanding 
flanges 48 extending therefrom perpendicularly relative to the path of travel of the 
conveying surface 46. The conveyor 40 and wheel blow molding machine 10 are 
synchronized such that each pair of simultaneously released blown articles are 
received between each pair of adjacent upstanding flanges 48 which function as 
bookends. 

[0022] A powered endless positioning belt 50 is located above the takeaway 
conveyor 40 adjacent and facing toward the inclined receiving end 42 to confine the 
free falling blown articles 1 8 and 20 on the inclined receiving end 42 as the articles 
are received. To this end, the belt 50 extends parallel to the receiving end 42 a spaced 
distance "B" therefrom to enable the cylindrical bodies 28 of the blown articles to be 
simultaneously engaged by the conveying surface 46 of the receiving end 42 and the 
rotating positioning belt 50. In addition, one of the upstanding flanges 48 cooperates 
with the receiving end 42 and the positioning belt 50 to define a pocket in which a 
pair of separate free falling blown articles, 1 8 and 20, are received and uniformly 
aligned on the takeaway conveyor 40. 

[0023] The speed of decent of the falling blown articles, 18 and 20, is decreased 
after being received by the apparatus 38. To this end, the leading blown article 18 of 
the pair of falling blown articles 1 8 and 20 contacts the rear side 48a of one of the 
upstanding flanges 48 which prevents the further free fall of the blown articles 1 8 and 
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20. The blown article 20 is supported on the leading blown article 18. At this point, 
the blown articles 1 8 and 20 are conveyed downwardly, one after the other, on the 
inclined conveying surface 46 of the receiving end 42 of the takeaway conveyor 40 
and are confined on the receiving end 42 by the positioning belt 50. 
[0024] The conveying surface 46 of the conveyor 40 travels in a direction away 
from the blow molding machine 10 to transport the blown articles to a downstream 
processing station (not shown). Thus, as illustrated in FIG. 1 , the conveyer 40 rotates 
in a clockwise direction "Z1 M . The positioning belt 50 rotates in an opposite direction 
"Z2" which is counter-clockwise as illustrated in FIG. 1. Thus, the conveying surface 
46 of the receiving end 42 and the positioning belt 50 extending along the receiving 
end 42 are both traveling in the same direction downward toward the horizontal 
transporting section 44 of the conveyor 40. 

[0025] Preferably, the speed of rotation, or travel, of the positioning belt 50 is 
slightly less than the speed of rotation of the conveyor 40. The difference in speed of 
rotation, or travel, causes the blown articles 18 and 20 to slowly rotate in a counter- 
clockwise direction "Y" as illustrated in FIG. 1 to further slow the decent rate of the 
blown articles 1 8 and 20 down the inclined receiving end 42 of the takeaway conveyor 
40. As the blown articles 1 8 and 20 exit the receiving end 42 onto the transporting 
section 44, the blown article 20 abuts the forward side 48b of one of the upstanding 
flanges 48, and the blown article 18 abuts the blown article 20. See FIG. 1 . 
[0026] The blown articles are transported on the transporting section 44 of the 
conveyor 40 such that their cylindrical bodies 28 uniformly rest on the conveying 
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surface 46, they extend perpendicularly to their path of travel, and there are two blown 
articles between each adjacent pair of upstanding flanges 48. In addition, the blown 
articles are laterally adjusted so that all are in line, one after the other. 
[0027] Preferably, the positioning belt 50 is formed by a pair of foam padded 
belts 50a and 50b which rotate in a triangular path defined by sprockets 52 which are 
located on three elongate shafts 54, 56 and 58 which transversely span the takeaway 
conveyor 40. The shafts 54, 56 and 58 are mounted on opposed vertical walls 60 and 
62 located on opposite sides of the receiving end 42 of the takeaway conveyor 40 and 
are powered, for example, by a motor (not shown) or other means. Rotating shafts 64 
of the receiving end 42 of the takeaway conveyor 40 are also mounted on the walls 60 
and 62. 

[0028] The spaced distance "B" between the positioning belt 50 and the 
conveying surface 46 of the inclined receiving end 42 is readily adjustable for use 
with different diameter blown articles. Thus, if a larger diameter blown article is to be 
transferred, the spaced distance "B" can be enlarged, and if a smaller diameter blown 
article is to be transferred, the spaced distance "B" can be shortened. In addition, the 
angle "A" of the conveying surface 46 on the inclined receiving end 42 is preferably 
in a range of about 60° to 85° form the horizontal. 

[0029] According to another aspect of the present invention, a method of 
transferring blown articles from a vertically-disposed wheel blow molding machine to 
a horizontally disposed takeaway conveyor is provided. To this end, a pair of blown 
articles 18 and 20 are released from the wheel blow molding machine 10 so that the 
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blown articles 18 and 20 exit the blow molding machine 10 simultaneously in a free 
gravitational vertical-fall. The free falling articles 18 and 20 are received on an 
inclined end 42 of a powered takeaway conveyor 40 located underneath the six 
o'clock position of the wheel blow molding machine 10. See FIG. 2. The blown 
articles 1 8 and 20 are confined on the inclined end 42 by a powered endless 
positioning belt 50 located above the takeaway conveyor 40 and extending along the 
inclined end 42 at a spaced distance "B" therefrom. Thus, the blown articles 1 8 and 
20, as received, are located between and are engaged by the inclined end 42 and the 
positioning belt 50 to position the blown articles 18 and 20 on the takeaway conveyor 
40 in a controlled uniform manner. The blown articles 1 8 and 20 are thereafter 
transported on the takeaway conveyor 40 from the wheel blow molding machine 10 to 
a downstream blown article processing station (not shown), such as a trimmer. 
[0030] The above referenced blown article transferring method which utilizes the 
apparatus 38 of the present invention is capable of readily handling 500 to 850 bottles 
a minute in an orderly and reliable manner without requiring significant downtime for 
maintenance or like repairs. Of course, the apparatus and method of the present 
invention is also capable of handling greater numbers of bottles per minute, three or 
more simultaneously released blown articles, or blown articles having shapes other 
than that described and illustrated herein. 

[0031] Thus, the above-described bottle transfer apparatus and its method of use 
according to the present invention provide an efficient, cost-effective, high speed 
means of transferring empty blow-molded containers to a trimmer. The transfer 
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mechanism utilizes a takeaway conveyor having an inclined end and upstanding 
flanges in combination with a powered endless positioning belt to catch bottles 
released in free fall from a wheel blow molding machine and decelerate and position 
the bottles in a uniform orderly manner on the takeaway conveyor. The cost of 
manufacturing and/or buying such a mechanism is less than that of known vacuum 
pick and place machines and downtime caused by maintenance and repair are reduced. 
[0032] While a preferred apparatus and method have been described in detail, 
various modifications, alterations, and changes may be made without departing from 
the spirit and scope of the transfer apparatus and method according to the present 
invention as defined in the appended claims. 
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